Influence of cell cycling and cell division on transendothelial migration of CD34+ cells.
The migration of haemopoietic stem and progenitor cells across endothelium lining bone marrow sinuses is a critical first step in the homing and successful engraftment of these cells. We have previously shown that freshly isolated mobilized peripheral blood CD34+ cells adhere to the endothelial surface but do not transmigrate unless activated by growth factors. The aim of this work was to examine the relationship between cell cycle progression, cell division and migration across endothelium. We now show that the enhanced migration of cytokine-activated cells is selective for cells which are in G0G1 phase of the cell cycle. Thus, the transmigrated population of CD34+ cells was enriched for cells in G0G1 phase, and sorted cells in G0G1 migrated more efficiently than those in S+G2M. Conversely, cells in S+G2M were more adherent to endothelium, a finding that may explain their reduced migration. Using the cytoplasmic dye, carboxyfluorescein diacetate succinimidyl ester, to track the divisional kinetics of CD34+ cells, we found that migration occurred preferentially in non-divided cells. Thus, although CD34+ cells require cytokine activation in order to migrate, cell division is not required for transmigration, which occurs optimally before cells enter S phase. The superior migratory ability of CD34+ cells in G0G1 phase of the cell cycle may have important implications for the homing and engraftment of ex vivo expanded cells.